Abstract. The aim of the study is to determine the dependency of the viscosity of the aqueous solutions of hydrolyzed acrylic fiber on the concentration and temperature. Aqueous solutions of hydrolyzed acrylic fiber were prepared by hydrolysis of the waste fiber in water at elevated temperature. The solution viscosities of various solid contents at different temperatures were determined by means of a rotary viscometer. The results were fitted with the known models and two following equations were shown excellent to correlate the viscosities, concentration and temperature in the range of 20-95℃ and 15-82%(wt) of the solid content.
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Introduction
Lots of waste fibers come out during the processing and uses of acrylic fibers and used clothing made up of the acrylics are discarded constantly. As the dominant component of acrylic fibers, polyacrylonitrile cannot be thermally degraded, moulded or fired (which gives out toxic matters). Therefore, finding out the ways to utilize the scrap stuff is significant. Some processes have been shown to be effective and valuable and among them hydrolysis following with producing specialty chemicals is a common practice. There are three kinds of hydrolysis processes of polyacrylonitrile, that is, acid catalytic hydrolysis [1] , base catalytic hydrolysis [2, 3] and autoclave non-catalytic hydrolysis [4] . The hydrolysis produces backbones of polyacrylonitrile with various groups other than nitrile, such as amide, carboxyl, and so on. Depending on the hydrolysis extent, hydrolysis media and parameters, many end products can be made and super-absorbent materials [5] and drilling aid agents [6] are two typical represents. This article is a part of the study to improve an autoclave hydrolysis process of acrylic fibers and mainly introduce viscosity measurement and modeling of aqueous solutions of hydrolyzed acrylic fiber.
2.Materials and Methods
Ten grams of acrylic fiber (provided by FENGQIU JIXING Chemicals Co Ltd., Henan Province, China) was mixed with 60 mL water in an autoclave of 100 mL volume and the contents were heated to 210 o C for 3 hours. After cooling to room temperature, the contents were taken out and as the crude hydrolysis solution. The solid percentage was determined by vaporizing water at 110 o C. A rotary viscometer (Model NDJ-1, SHANGHAI) was used to measure the viscosity of the samples of various solid contents at different temperature. The results were shown in Table 1 . 20  56  92  135  915  1640  4250  30  25  70  102  693  1270  3700  40  18  62  90  475  1020  3250  50  15  52  77  300  810  2650  60  10  36  56  215  590  2100  70  7  26  45  145  480  1750  80  5  21  38  127  390  1300  90  3  17  33  114  320  820  95  3  14  28  108 280 740 Table 1 indicates that the viscosity of the aqueous solutions of the hydrolyzed acrylic fibers increases with the solid content rising, however, decreases with temperature going up. It has been shown that polyacrylonitrile degrades and nitriles hydrolyze completely in water at 210 o C for 3 hours [7] . The hydrolysis solutions contain carboxylic acid, ammonium carboxylate, amide, imide, et al. There are many model equations to represent the relationship of the viscosity of polyelectrolyte solutions, temperature and concentration [8] [9] [10] [11] [12] . Some of those are listed in table 2. Among them Eq. (1)- (3) correlate viscosity and temperature；Eq. (4)- (9) Table 2 were checked to fit the data in Table 1 
3.Results and Discussions
Where η is viscosity (Pa.s)；T is temperature (K)；x is concentration (solute mass fraction) Equation (1) is an Arrhenius empirical equation. It cannot be used in the situation of high temperature and high concentration although it is said that it has exact theoretical basis. Equations (2) and (3) look to be similar as Eq. (1) and they can be seen as modified forms of Eq. (1). Nevertheless, through improving, Eq. (2) can accurately predict viscosity values at elevated temperature. Equation (4) bases partly on theory. With some improvement, it can be used to predict the viscosity change of a polymer solution with the concentration. However, it doesn't adequately predict the aqueous solution viscosity of hydrolyzed acrylic fibers at elevated temperature. Simulating calculation found that among Eq. (4) to (9), only Eq. (5), after transforming to Eq. (16), correlated the viscosity and the concentration fabulously. Statistically, Eqs. (7), (8) and (9) correlated the viscosity and the concentration significantly. Nonetheless, partial viscosity values calculated are far away from the experimental ones and even some are negative, which is unreasonable obviously. Table 4 indicates that parameter b changes hardly with temperature and a downs with temperature rising. Clearly, Eq. (16) cannot be extrapolated to dilute solutions because η ≠ η w at x=0. Figure 2 also shows that among the nine runs, the last four points appear linearity quite well. However, the first three departs from a straight line substantially. Figure 3 proves that parameter a and temperature in Table 4 Fig. 1 Relationship of viscosity and temperature for the solution of different concentrations (The lines were produced by Eq.2) 
4.Conclusions
The viscosity of the aqueous solutions of hydrolyzed acrylic fibers drops with temperature rising, however, goes up with the increase of solid content. Their relationship can be adequately represented by the following equations (Eq. (15) 
